The construction, operation and calibration of a superconducting bolometer is reported. Operated as a molecular beam detector the bolometer has, for Argon, a maximum sensitivity of 7 • 10® molecules sec -1 corresponding to a N.E.P. of 3 • 10~1 3 Watt Hz-i.
A superconducting bolometer has been reported, almost ten years ago, by MARTIN and BLOOR 4 which showed a noise equivalent power (N.E.P.) of about 3-10 -12 Watt Hz~i (reflection coefficient a = 0.1) with a time constant of about 50 10 -3 sec. The sensitive element was an evaporated tin film maintained at a fixed temperature, to within 10 -5 C K, in its superconducting transition (around 3.7 ~K). In this condition the film has a very large temperature coefficient of resistance that can be used to transduce a chopped power imput to a voltage output which may then be integrated with standard techniques.
Up to the present time the superconducting bolometer has not been widely adopted in infrared spectroscopy for two main reasons. The first is the difficulty of thermo-regulating the sensitive element within 10 -5 K, and the second is the extreme delicacy of its construction.
Taking into account that the N.E.P. of Martin and Bloor's bolometer was reported to be limited by the electronics available at that time, we undertook the development of a superconducting bolometer with the aim of solving the mechanical ruggedness problem by relaxing the requirement that the film, when operating, should be homogeneous in temperature.
Indeed the possibility of a superconducting thin film acting as a non isothermal bolometer is qualitatively quite obvious and has also been quantitatively discussed theoretically in the literature by tion. In both cases the limiting noise will be that generated by thermal fluctuations of the bath; but in mode of operation b, where, in general, the intrinsic gain factor is lower, a more refined electronics is needed, in order for the electronic noise not to be the dominating one.
In the following we will describe our bolometer system, schematically shown in Fig. 2, by describing a Figure 4 shows the linearity of the bolometer. The lower response of the bolometer to Helium with respect to Argon is due to the low accomodation coefficient of He on the evaporated tin surface. The minimum detectable signal, S/N= 1, in molecules per second on the bolometer surface is 7, 30, 6 and 4-10 6 for Ar, He, air and C02, respectively, with an equivalent band width of 4-10 -2 Hz. For Argon, where the accomodation coefficient can be thought to be approximately unity the minimum detectable signal corresponds to a N.E.P. of 3 • 10 -13 Watt Hz~i. By treating the surface both the accomodation coefficient for He and the reflection coefficient for infrared radiation can eventually be improved. In Table 1 Table 1 .
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